PSP is the most abundant translation product of mouse parotid glands where its production is co-ordinated with that of salivary amylase. The synthesis of these two proteins apparently is restricted to this tissue. In order to enable us to study common regulatory elements in the genes of the two proteins, double stranded cPNA, synthesized for parotid gland poly (A)+ RNA, was cloned. DNA sequencing of three clones complementary to the most abundant messenger indicated overlap and resulted in a total sequence of 867 nucleotides. Translation of this sequence revealed that at one end the amino acid sequence was the same as the N-terminal sequence of PSP. The sequence contains 60 nucleotides coding for part of or the complete signal peptide, 645 nucleotides coding for the PSP protein, and 162 nucleotides that apparently are not translated. Southern blot analysis suggests a simple structure for the PSP gene in mouse and man.
INTRODUCTION
In addition to salivary amylase the parotid salivary glands of mice (Mus musculus) produce and secrete large amounts of PSP (parotid secretory protein) the function of which is as yet unknown. On SDS-acrylamide gels PSP appears as a 20 kd band that slowly takes up the protein stain . Its structural gene, Psp, is located on chromosome 2 1 and as such is unlinked to the salivary amylase locus, Amy-l, on chromosome 3 . However, salivary amylase and PSP show the same tissue distribution in that they are produced only in the parotid glands, not in the other salivary glands nor in the pancreatic gland, and they appear in mouse saliva in a constant ratio . This indicates an interesting tissue co-ordination and a common regulation of amylase and PSP synthesis, either at the translation or at the transcription/processing levels. Here we report the initial Nucleic Acids Research steps taken towards clarifying the mechanisms involved in the regulation by studying the cell-free translation of parotid gland mRNA and isolating cDNA clones for PSP mRNA which can be used to study the transcription and gene structure of Psp.
MATERIALS AND METHODS
(a) Isolation of mouse parotid gland poly(A)+ RNA Parotid glands of 20 mice were dissected out and pulverized in liquid nitrogen. Total MIA was isolated by the guanidinium thiocyanate procedure 3 using sedimentation of the RNA through a cushion of CsCl . Partial purification of poly(A)+ 5 RNA was obtained using oligo(dT) cellulose chromatography (b) In vitro translation of mouse parotid gland poly(A)+ RNA Poly(A)+ PITA was translated in a rabbit reticulocyte lysate system 6 transcription of parotid gland poly(A)+ RNA, and then the 1000 nucleotide compound of the same transcription eluted from an electrophoretic acrylamide gel separation. As a control, hybridization was performed using 32P-nick translated amylase cDNA 2 6 plasmid pMSalO4
. Eight clones were selected for further analysis. They were selected on the basis of giving intense hybridization signals with both the mixture of cDNAs from total poly(A)+ RNA and the eluted 1000 nucleotide cDNA, but giving no signal with the amylase cDNA. A Southern blot analysis was performed on the PstI digested DNA from these 8 clones, using the 32P-labelled 1000 nucleotide cDNA compound as probe in the hybridization. The three clones with the strongest signals, pMPdl2, pMPdl6, and pMPd39, were mapped with 4 different restriction endonucleases. The clones had overlapping parts with identical restriction maps (Fig.3) suggesting that they were derived from the same mRNA.
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Identification of the three clones was attempted through hybrid arrest of translation. The clones were individually hybridized to samples of parotid gland poly(A)+ RNA. Each sample was then in vitro translated using 35S-methionine as tracer. When compared to reference samples with either the amylase cDNA clone pMSalO4, or without any added cDNA, the samples showed a quantitative reduction of the product previously identified as PSP by SDS-acrylamide gel electrophoresis and autoradiography (data not shown). No reduction was seen when mRNA hybridized to the three cDNAs was liberated by boiling for a short time before in vitro translation. These results indicate that all three isolated cDNA clones contain sequences complementary to PSP mRNA.
(d) Sequence of PSP cDNA clones PSP isolated by preparative acrylamide gel electrophoresis of mouse saliva was used in determining the amino acid sequence of its N-terminal part by automatic sequencing: N2-Leu,Leu,Gly, Glu,Leu,Gly,Ser,Ala,Val,Asn,Asn,Leu,Lys,Ile,Leu,Asn,Pro,Pro, Ser,Glu.
The cDNA inserts of pMPdl2, pMPdl6 and pMPd39 were individually sheered, shotgun cloned into the SmaI site of M13mp9 and sequenced. The three clones had identical overlapping regions and were aligned to give a total sequence of 867 bp as shown in Fig.4 . In the deduced translation product of the largest open reading frame of this nucleotide sequence, the amino acid sequence of residues [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] is identical to the N-terminal sequence found for PSP. The many non-polar amino acids among residues [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] suggest that this region constitutes the signal peptide, with the first residue acting as the initiating methionine. This would be in keeping with the estimated size of the signal peptide previously found from cell-free translation.
The first stop codon in this reading frame at position 706, defines the C-terminal of the protein. Restriction endonuclease sites are underlined. We are now engaged in cloning and sequencing the mouse PSP gene to determine any possible resemblance to the salivary amylase gene that could explain their coordinated regulation.
